Inhibition of hepatitis C virus infection by NS5A-specific aptamer.
To increase efficacy of hepatitis C treatment, future regiments will incorporate multiple direct-acting antiviral drugs. HCV NS5A protein was expressed and purified. Aptamers against NS5A were screened and obtained by the selective evolution of ligands by exponential enrichment approach and the antiviral actions of the aptamers were tested. The mechanisms through which the aptamers exert their antiviral activity were explored. The aptamers NS5A-4 and NS5A-5 inhibit HCV RNA replication and infectious virus production without causing cytotoxicity in human hepatocytes. The aptamers do not affect hepatitis B virus replication in HepG2.2.15 cells. Interferon beta (IFN-β) and interferon-stimulated genes (ISGs) are not induced by the aptamers in HCV-infected hepatocytes. Further study shows that domain I and domain III of NS5A protein are involved in the suppression of HCV RNA replication and infectious virus production by NS5A-4. Y2105H within NS5A is the major resistance mutation identified. NS5A aptamer disrupts the interaction of NS5A with core protein. The data suggest that the aptamers against NS5A protein may exert antiviral effects through inhibiting viral RNA replication, preventing the interaction of NS5A with core protein. Aptamers for NS5A may be used to understand the mechanisms of virus replication and assembly and served as potential therapeutic agents for hepatitis C.